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Objectives of the Present Study
Explore the potential of BVI noise reduction as well as simultaneous vibration and noise reduction using the ACF approach. Determine and compare the effectiveness of the ACF in the closed loop mode for noise and vibration reduction on two different rotor configurations, namely, a four-bladed MBB BO-105 hingeless rotor and a five-bladed MD-900 bearingless rotor. Evaluate the effectiveness of passive methods on the vibration and noise reduction using advanced geometry tips with anhedral and dihedral, and compare them with the active approach.
Examine a number of practical implementation issues associated with the ACF system, such as the effects of practical saturation limits, constant and 1/rev pitch inputs, and flap overhang. 
Model: Structural Dynamics
Isotropic Blade Model (Millott & Friedmann, 1995) Coupled flap-lag-torsion dynamics, with moderate deflections Blade discretization using the Global Galerkin method Free vibration rotating modes (3 flap, 2 lead-lag, 2 torsion) MBB BO-105 hingeless rotor (Yuan & Friedmann, 1995) Transverse shear deformation, cross-sectional warping, elastic coupling Finite element discretization Modal reduction based on 8 coupled rotating modes Swept tips (tip sweep and dihedral) MD-900 bearingless rotor Active Flap incorporated through modification of inertia and aerodynamic loads (assuming structural properties remain unchanged)
Composite Blade Model

Model: RFA Aerodynamics
Blade sectional loads calculated using rational function approximation (RFA) (Myrtle & Friedmann, 1997) accounts for compressibility, unsteady effects, and time varying freestream effects accounts for the presence of the flap Extended for the computation of chordwise pressure distribution (Patt, Liu & Friedmann, 2003) 
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Model: Free Wake
Wake analysis extracted from CAMRAD/JA (de Terlizzi & Friedmann,1998) Free wake geometry includes distortion of the wake due to wake self-induced velocity (Scully, 1975) 
Conventional HHC
Simple, one-step convergence Relaxed HHC (Patt, Liu & Friedmann, AIAA 2004 -1948 Control update is scaled by a relaxation factor Improved robustness, slower convergence Acoustic pressure time history (Liu, Patt & Friedmann, 2004) Model Validation: MD-900
Comparison with CAMRAD II (Straub & Charles, 2001) Prescribed flap deflection 
